CSF-1 induces fos gene transcription and activates the transcription factor Elk-1 in mature osteoclasts.
Mice with targeted deletion of the fos gene fail to develop mature osteoclasts, reflecting an absolute requirement for the c-Fos proto-oncogene in osteoclast precursors. C-Fos is also expressed in mature osteoclasts; however, the regulation of fos in these cells has not been studied. By using cultured murine osteoclast-like cells (OCLs) we found that treatment with colony-stimulation factor 1 (CSF-1) induced a 3.9-fold increase in c-Fos rnRNA at 30 minutes and a 2.6-fold increase at 60 minutes. With use of mature osteoclasts isolated from transgenic mice expressing the bacterial Lac-Z gene under the control of the murine fos promoter, we were able to directly demonstrate transcriptional activation of fos by CSF-1 in these cells. Transcriptional activation was 2.6-fold greater at 5 minutes and 2.8-fold greater at 15 minutes in CSF-1-treated cells than in vehicle-treated cells. CSF-1 induced nuclear protein binding to the fos serum response element that was significantly attenuated by antibodies to the transcription factor Elk-1 but not by Sap-1a. Treatment of mature osteoclasts with CSF-1 for 2 hours resulted in a significant increase in the levels of nuclear c-Fos protein. These data demonstrate that CSF-1 upregulates c-fos expression in mature osteoclasts at least in part via transcriptional activation of fos. CSF-1 induced binding of Elk-1 to the fos gene serum response element appears to be part of the molecular mechanism by which this occurs.